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(54) IMAGE OBSERVATION DEVICE 

(57)Abstract: 

PURPOSE: To reduce the reflection of external light, entering the image observation 
device having at least one optical system between a liquid crystal display device, etc., 
and the eye of an observer, and make an image easy to see by arranging a polarizing 



element between the optical system and eye. 

CONSTITUTION: In the image observation device like an electronic finder which 
enables an image formed by the liquid crystal display device LCD, etc., to be observed 
through a lens 5 as the optical system, a polarizing filter 6 which has the axis of 
polarization set to the same direction with the eye-side polarizing plate 4 of a liquid 
crystal panel 3 constituting the LCD is arranged between the lens 5 and eye. The 
external light is transmitted through the polarizing filter 6 twice when made incident 
on the electronic finder from the eye side and exiting to the outside after being 
reflected inside. The light emitted from the LCD, on the other hand, is already 
polarized, so the intensity after the light is transmitted through the polarizing filter 6 is 
affected only by the parallel transmissivity. The ratio of the external light of the LCD 
made incident on the eye to the reflected light of the external light can be improved by 
as much as the reflected light of the external light is reduced. 
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* NOTICES * 
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the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Image observation equipment characterized by having arranged the 
polarizing element between said optical system and eyes in the image observation 
equipment which arranges at least one optical system and changes between the 
display which constitutes an image by polarization, and an observer's eye. 
[Claim 2] the polarizing element of two sheets — containing — **** — this — the 
image observation equipment which arranges the liquid crystal cell and optical system 
which form an image, and changes between the polarizing elements of two sheets. 
[Claim 3] the polarizing element of three sheets — containing — **** — this — the 
image observation equipment arranged between the liquid crystal cells and optical 
system in which one in the polarizing element of three sheets forms an image. 
[Claim 4] It is image observation equipment according to claim 3 with which said the 
first sheet and handsome polarizing element is arranged from the eye side so that the 
polarization direction may become a real Kamitaira line. 

[Claim 5] Said optical system is image observation equipment given in claim 1 thru/or 
any of 4 they are. [ which consists of the single glass lens ] 
[Claim 6] the polarizing element of two sheets — this — the image observation 
equipment which includes the liquid crystal cell and optical system which form the 
image arranged between the polarizing elements of two sheets, arranges the 
wavelength plate which produces lambda(2n+1)/4 (however, wavelength of n= 0, 1,2 

and 3 Iambda= light) of phase contrast, respectively, and changes between said 

polarizing elements and said liquid crystal cells. 

[Claim 7] Said wavelength plate of two sheets is image observation equipment 
according to claim 6 which shaft orientations were parallel or lay at right angles, and 
has been arranged so that the include angle of 45 degrees may be made to said 
polarizing plate. 

[Claim 8] Image observation equipment which consists of the polarizing element 
arranged so that the include angle theta to which the normal stood to the front face is 
satisfied with an eye side of the following conditions to an optical axis from a back 
light, a polarizing plate, the display equipped with the liquid crystal cell, and this display 
may be made and it may incline in order to form an image by polarization, and an 
ocular. 

(theta 1+theta2) / 2< theta<85 degrees, however theta 1 The incident angle of the 
beam of light which carries out incidence from an eye point to the edge of a screen in 
a flat surface including the above-mentioned normal and optical axis of the polarizing 
plate by which **** arrangement was carried out, and theta 2 The intersection of said 
beam of light and polarizing plate which carry out incidence to the edge of a screen 



When the side which has Intersection P on both sides of the optical axis in the point 
that only distance I left the distance between H and Intersections P and H from 
Intersection H, from hp and Intersection H in the intersection of the perpendicular and 
optical axis which were given from P and Intersection P to the optical axis sets the 
height to a reverse near equipment frame to hi in the range to an eye point, It is the 
minimum value of the value expressed with tan-1 (hp+hl) / I. 

[Claim 9] Image observation equipment which has arranged this liquid crystal display 
so that it consists of a back light, a liquid crystal display, and an ocular in order to 
form an image by polarization, and the normal stood to the front face of this liquid 
crystal display may make the include angle theta with which are satisfied of the 
following conditions and may incline to an optical axis, 
(theta 1+theta2) — /2<theta, however theta 1 The incident angle of the 
above-mentioned normal of the liquid crystal display by which skew arrangement was 
carried out, and the normal which carries out incidence from an eye point to the edge 
of a screen in a flat surface including an optical axis, and theta 2 When the side which 
has Point R on both sides of the optical axis in the point that only distance m left the 
distance between H\ H', and R from intersection H\ from hr and intersection H' in the 
intersection of the perpendicular and optical axis which gave the point of the edge of a 
screen from R and R to the optical axis sets the height to a reverse near equipment 
frame to hm in the range to an eye point, It is the minimum value of the value 
expressed with tan-1 (hr+hm) / m. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image observation equipment like 
the finder for camcorders, or a still video finder which enabled it to observe the image 
formed by the liquid crystal display etc. through optical system. 
[0002] 

[Description of the Prior Art] In this kind of image observation equipment, if light goes 
into the interior of equipment from the exterior, an image will benefit that reflected 
light hard to see. Therefore, conventionally, a part for a hood was improved, and 



outdoor daylight was made not to carry out incidence inside equipment, or the 
antireflection film etc. was given to the reflector inside equipment, and measures, 
such as reducing a reflection factor, were taken. 
[Problem(s) to be Solved by the Invention] 

[0003] In the camera of the electronic image field, the finder of the method which 
expands and looks at screens, such as CRT and LCD, by optical system from the 
former has been used. However, even if it takes a cure, such as reducing the above 
reflection factors in dark LCD of a screen compared with CRT, in addition, reflection 
of the outdoor daylight by the finder lens side or the LCD front face cannot be 
disregarded, but it has been a problem. 

[0004] Moreover, although a gobo must be enlarged more in order to prevent 
penetration of the outdoor daylight into a finder efficiently, in the case of the method 
using the **** gobo and hood which were proposed in JP.1-1 46227, U, the part of this 
which touches an observer's skin directly at the time of about [ making handling and 
carrying of finder equipment inconvenient ] and observation increases, and there is a 
trouble it is told to an observer that gives displeasure in it. Moreover, when an 
antireflection film is used, there is also a problem referred to as becoming a cost rise. 
[0005] The place which this invention is made in view of such a trouble that a Prior art 
has, and is made into the purpose is to offer the image observation equipment which 
can be made to be able to reduce more reflection of the outdoor daylight which 
advanced into the interior, and can raise the vanity of an image. 
[Means for Solving the Problem] 

[0006] In order to attain the above-mentioned purpose, the image observation 
equipment by this invention is equipped with the polarizing element arranged between 
at least one optical system arranged between the image display device like a liquid 
crystal cell, and an image display device and an observer's eye, and this optical 
system and an eye. 

[0007] Two polarizing elements may be used by arrangement which sandwiches a 
liquid crystal cell and optical system, and may be used three sheets by the 
arrangement between which the polarizing element of one more sheet was made to be 
placed between a liquid crystal cell and optical system. In this case, from the eye side, 
it is arranged so that, as for the first sheet and handsome polarizing element, the 
polarization direction may become a real Kamitaira line. Moreover, optical system is a 
single glass lens and the wavelength plate which produces lambda/4 (however, 

wavelength of n= 0, 1,2 and 3 Iambda= light) of phase contrast (2n+1) may be 

arranged between the polarizing element and the display. Furthermore, the wavelength 
plate of two sheets is arranged so that shaft orientations are parallel, or may lie at 
right angles and the include angle of 45 degrees may be made to a polarizing plate. 
[0008] Furthermore, a polarizing element may be arranged so that the include angle 
theta with which are satisfied of the conditions which /(theta1+theta2)2<theta< 85 



degrees of normals stood to the front face become from a display to an optical axis by 
the eye side may be made and it may incline, theta 1 [ however, ] The incident angle of 
the beam of light which carries out incidence from an eye point to the edge of a 
screen in a flat surface including the above-mentioned normal and optical axis of the 
polarizing plate by which **** arrangement was carried out, and theta 2 The 
intersection of said beam of light and polarizing plate which carry out incidence to the 
edge of a screen When the side which has Intersection P on both sides of the optical 
axis in the point that only distance I left the distance between H and Intersections P 
and H from Intersection H, from hp and Intersection H in the intersection of the 
perpendicular and optical axis which were given from P and Intersection P to the 
optical axis sets the height to a reverse near equipment frame to hi in the range to an 
eye point, It considers as the minimum value of the value expressed with tan-1 (hp+hl) 
/ I. Moreover, in this case, a polarizing plate is arranged, as it is in the field where that 
transparency shaft includes the above-mentioned normal and an optical axis. 
[0009] It inclines and an image display device may be arranged so that the conditions 
which the angle theta of the normal of the front face and an optical axis 2<theta 
[ (theta 1+theta2) / ] Becomes may be satisfied, theta 1 [ however, ] The incident 
angle of the beam of light which carries out incidence from an eye point to the edge of 
a screen in a flat surface including the above-mentioned normal and optical axis of the 
display by which **** arrangement was carried out, and theta 2 An intersection with 
the screen of said beam of light which carries out incidence to the edge of a screen 
When the side which has Intersection R on both sides of the optical axis in the point 
that only distance m left the distance between H', and Intersection R and H' from 
intersection H', from hr and intersection H' in the intersection of the perpendicular 
and optical axis which were given from R and Intersection R to the optical axis sets 
the height to a reverse near equipment frame to hm in the range to an eye point, It 
considers as the minimum value of the value expressed with tan-1 (hr+hm) / m. 
[0010] 

[Function] In an electronic finder (henceforth EVF) like the finder for camcorders, or a 
still video finder, reflection of the outdoor daylight used as the cause of the difficulty 
of being visible is mainly a thing from a lens front face and the front face of a display. 
According to this invention, since the polarizing element is arranged in EVF at the side 
near [ liquid crystal display / (henceforth LCD) ] an eye, outdoor daylight and its 
reflected light can be attenuated without attenuating the light which forms the image 
which should be observed, and vanity is raised. 

[0011] Namely, as shown in drawing 1 , the polarizing filter 6 with which the 
polarization shaft was arranged with the polarizing plate 4 and the same direction by 
the side of the eye of the liquid crystal panel 3 which constitutes LCD between the 
lens 5 as optical system and an eye is arranged. It is [ luminous intensity / which 
comes out of the luminous intensity by which the outdoor daylight which carried out 



incidence from the eye side in the conventional EVF reflects inside EVF, and goes into 
an eye from R and LCD, and goes into an eye ] TP in the permeability of S and a 
polarizing filter 6 about the parallel permeability (permeability of polarization parallel to 
a polarization shaft) of T and a polarizing filter 6. If it carries out Since outdoor 
daylight will penetrate the 2 times polarizing filter 6 when reflecting in the time of the 
incidence to EVF, and the interior, and injecting to the exterior, the reinforcement N is 
set to TxTP xR. On the other hand, since the light which came out of LCD is already 
polarizing, the reinforcement S after penetrating a polarizing filter 6 is set to TP xl. 
Here, if a S/N ratio is taken, it becomes (TP xI)/(TxTP xR) = (1/T) (I/R), and since it 
is T< 1, a S/N ratio will improve. 

[0012] Moreover, in the above-mentioned configuration, although there are two 
polarizing elements which arranged the polarization shaft with the same direction on 
both sides of the lens 5 in the eye side of a liquid crystal panel 3, since there should 
just be one of sheets of this in order to see an image, the polarizing plate 4 by the side 
of the eye which constitutes LCD as shown in drawing 2 may be removed. An 
operation of the removed polarizing plate 4 can be executed by proxy with a polarizing 
filter 6, and the intensity of light of an image is set to I as well as the case of drawing 
1 in this case. If a S/N ratio is taken here, it becomes I/(TxTP xR) =[1 /(TxTP)] - (I/R), 
and since it is TP <1, a S/N ratio will improve more. 

[0013] By arranging a polarizing element to the EVF side nearest to an eye as 
mentioned above, the incident light and the reflected light to EVF can be attenuated, 
the S/N ratio of an image can be raised, and vanity can be improved. 
[0014] moreover, the polarizing plate 2 by which turned LCD to the eye side from the 
back light 1 side, and the sequential array was carried out as shown in drawing 9 and 
lambda (2n+1)/4 wavelength plate 12 (n= 0, 3 [ 1, 2 and 3 ], and ....) If constituted from 
the wavelength, the liquid crystal cell 3, lambda (2m+1)/2 wavelength plate 13 (m= 0, 3 

[1,2 and 3 ] ), and polarizing plate 4 of lambda= light Since it will pass along a 

wavelength plate 13 twice and 90 degrees of sense of plane of polarization rotate, the 
reflected light from the field which is in an eye side from the rear face of the liquid 
crystal cell 3 which becomes harmful when observing an image among the light which 
carried out incidence from the eye side and penetrated the polarizing plate 4 is almost 
absorbed with a polarizing plate 4. Thereby, reflection in the liquid crystal cell 3 
interior can also be decreased. On the other hand, although the light by the side of a 
back light 1 turns into the linearly polarized light and turns into the circular 
polarization of light by passing a wavelength plate 12 by passing along a polarizing 
plate 2, since it becomes the linearly polarized light again and incidence is carried out 
to a polarizing plate 4 by passing a wavelength plate 13, it can obtain an image as usual. 
[0015] Moreover, as shown in drawing 10 , when the angle theta of the normal and 
optical axis which were stood to the front face of a polarizing plate 6 to make fills 
conditional expression (theta 1+theta2) / 2< theta<85, the light which carried out 



incidence and which came out of the eye point EP, and was reflected on the front face 
of a polarizing plate 6 in the finder does not come outside in a frame. Conversely, if it 
thinks, even if the light which carried out incidence from outside reflects on the front 
face of a polarizing plate 6, the light will not go into an eye. theta 1 [ however, ] The 
incident angle of the beam of light which carries out incidence from an eye point to 
the edge of a screen in a flat surface including the above-mentioned normal and 
optical axis of the polarizing plate by which **** arrangement was carried out, and 
theta 2 The intersection of said beam of light and polarizing plate which carry out 
incidence to the edge of a screen When the side which has Intersection P on both 
sides of the optical axis in the point that only distance I left the distance between H 
and Intersections P and H from Intersection H, from hp and Intersection H in the 
intersection of the perpendicular and optical axis which were given from P and 
Intersection P to the optical axis sets the height to a reverse near equipment frame to 
hi in the range to an eye point, It considers as the minimum value of the value 
expressed with tan-1 (hp+hl) / I. Furthermore, the reflection factor in a front face 
takes the value which changes with oscillating directions of light depending on 
whenever [ incident angle ]. S component parallel to a reflector increases in monotone 
as an incident angle increases, and it decreases temporarily as the incident angle of P 
component contained on the other hand in the field containing the normal and incident 
ray of a reflector increases, and when an incident angle becomes equal to tan-1 n (n is 
the refractive index of a polarizing plate 6), it is set to 0. Although it increases in 
monotone after that, an incident angle serves as an S component >=P component in 0 
to 90 degrees. Moreover, the transmission of P component of the leaned polarizing 
plate 6 is theta=tan by arranging the transparency shaft of a polarizing plate 6 in the 
direction used as P component. It becomes max near -1n, and sufficient transmission 
can be obtained even if it does not perform coating. Since it decreases as theta of 
permeability of the outdoor daylight which contains S component in coincidence 
increases, the reflection by the reflector which is in the LCD side from a polarizing 
plate 6 decreases. 

[0016] moreover, the angle of the normal and optical axis which were stood on the 
surface of the image display device (LCD) as shown in drawing 1 1 to make — theta — 
carrying out — theta> (theta1+theta2) / 2 — when satisfying conditions, the light 
which came out of the eye point and carried out incidence to the finder and which was 
reflected a front face and inside the image display device does not come outside in a 
frame Conversely, if it thinks, even if the light which carried out incidence from 
outside reflects a front face and inside an image display device, the light will not go 
into an eye. theta 1 [ however, ] The incident angle of the beam of light which carries 
out incidence from an eye point to the edge of a screen in a flat surface including the 
above-mentioned normal and optical axis of the display by which skew arrangement 
was carried out, and theta 2 When the side which has Point R on both sides of the 



optical axis in the point that only distance m left the distance between H', H\ and R 
from intersection H\ from hr and intersection H' in the intersection of the 
perpendicular and optical axis which gave the point of the edge of a screen from R and 
R to the optical axis sets the height to a reverse near equipment frame to hm in the 
range to an eye point, It considers as the minimum value of the value expressed with 
tan-1 (hr+hm) / m. 
[0017] 

[Example] Drawing 1 shows the 1st example of this invention, the inside of drawing, 
and F — for a polarizing plate and 3, as for a polarizing plate and 5, a liquid crystal cell 
and 4 are [ an equipment frame and 1 / a back light and 2 / a glass lens and 6 ] 
polarizing filters. In this case, each plane of polarization of polarizing plates 2 and 4 
and a polarizing filter 6 is arranged in the same direction, and what has the following 
property as a polarizing filter 6 was used. In addition, polarizing plates 2 and 4 and a 
liquid crystal cell 3 constitute LCD. 

Simple substance permeability (T) 43% 81.8% (TP) of parallel permeability 4.2% (TC) of 
rectangular permeability ** Light Whenever 95% [0018] Incidence of the outdoor 
daylight is carried out to the interior of the equipment frame F from an eye side, and it 
penetrates a polarizing filter 6, it reflects inside, and it penetrates a polarizing filter 6 
again, and goes into an eye. Therefore, the reflected light will pass along a polarizing 
filter 6 twice, and the intensity of light decreases to 33.5%. On the other hand, in order 
that the light from LCD may also go into an eye through a polarizing filter 6, unlike the 
former (at the time of no coping with it), the intensity of light decreases to 81.8%. 
Therefore, it turns out that the S/N ratio in the case of this example will be set to 2.44 
if the S/N ratio at the time of no coping with it is placed with 1 , and a S/N ratio 
improves remarkably. In addition, the antireflection film was given to the front face of 
a polarizing filter 6 in order to prevent surface reflection of a polarizing filter 6. Since 
what is necessary is just to add a polarizing filter to EVF which used the conventional 
LCD, this example can be carried out very easily and cheaply. 

[0019] Drawing 2 shows the 2nd example of this invention. This example differs from 
the 1st example in that the polarizing plate 4 is removed from LCD. Therefore, 
supposing the surface reflection factor of a polarizing plate 2 and a liquid crystal cell 3 
is the same, the strength of the reflected light by the outdoor daylight included in an 
eye will decrease to 33.5% like the case of the 1 st example. On the other hand, since 
the light from LCD is considered to be what the polarizing plate by the side of the eye 
of LCD moved to the before [ a lens ] side with the configuration at the time of no 
coping with it the same way, if it thinks that there is no strong change, a S/N ratio will 
be set to 2.99 and its S/N ratio will improve further rather than the 1 st example. 
[0020] Since the components mark of about [ that only the reflected light by outdoor 
daylight can be reduced ] and the LCD section can also be reduced in the 2nd 
example, without decreasing the brightness of an image, the effectiveness is size. In 



this example, in order to prevent the effect by the birefringence of optical system, it is 
good to constitute an optic from an ingredient which birefringences, such as glass or 
an acrylic, cannot produce easily. Moreover, since it is the partially polarized light 
when carrying out incidence into EVF after outdoor daylight reflects once in an 
observer's face, the outdoor daylight which goes into an eye much more efficiently 
can be decreased by arranging a polarizing filter and a polarizing plate in the 
polarization direction and the direction which intersects perpendicularly. 
[0021] Drawing 3 shows the 3rd example of this invention. This example is the point of 
having made it not go into an eye even if it has leaned and arranged and outdoor 
daylight reflected on that front face so that the normal which stood the polarizing 
filter 6 to that front face might make theta** (about about 45 degrees) to an optical 
axis, and differs from the 2nd example. Thus, since it is absorbed in the wall of the 
equipment frame F, the light reflected on the surface of the polarizing element among 
the outdoor daylight which carried out incidence from the eye side by leaning a 
polarizing element can reduce the effect of an increment of the reflector by it, even 
when a polarizing element is added. About the field on the backside [ polarizing filter / 
6 ] (back light 1 side), there is the same effectiveness as the 2nd example. As shown 
in drawing 10 , Above theta the incident angle of the beam of light which carries out 
incidence from an eye point EP to the edge A of the screen of LCD in a flat surface 
including the normal stood to the front face of the polarizing filter 6 by which **** 
arrangement was carried out, and an optical axis In addition, theta 1, The intersection 
of this beam of light and polarizing filter 6 The side which has Intersection P on both 
sides of the optical axis in the point that only distance I left the distance between H 
and Intersections P and H from Intersection H, from hp and Intersection H in the 
intersection of the perpendicular and optical axis which were given from P and this 
intersection P to the optical axis sets the height to the reverse near equipment frame 
F to hi in the range to an eye point EP. the minimum value of the value expressed with 
tan-1 (hp+hl) / I — theta 2 ** — the time of carrying out — (theta 1+theta2) / 2< 
theta<85 degrees — it is selected so that conditions may be satisfied. 
[0022] In EVF, since observation for a high scale factor is enabled more, optical 
members, such as a diffraction grating, may be used. The example using this is 
explained below as the 4th, 5, and 6 examples. 

[0023] Drawing 4 shows the 4th example of this invention. This example differs from 
the 1st example in that the dot eraser filter (filter which cuts the frequency 
component corresponding to the dot space of the image which consists of points 
(dot)) 7 is joined to the liquid crystal cell 3 instead of the polarizing plate 4 in LCD. 
Also in this case, like the 2nd example, a polarizing filter 6 is in the side nearest to an 
eye, and about 1 /of effects of reflection of each side of an optical member is set to 3. 
[0024] Drawing 5 shows the 5th example of this invention. This example differs from 
the 4th example in having made it not go into an eye, even if it has leaned and 



arranged and outdoor daylight reflected on that front face so that the normal which 
stood the polarizing filter 6 to that front face might make theta** (about about 45 
degrees) to an optical axis. The advantage in this case is the same as that of the case 
of the 3rd example, and the selection conditions of theta of it are the same as that of 
the case of the 3rd example. 

[0025] Drawing 6 shows the 6th example of this invention. This example is the point 
which separated the dot racer filter 7 from the liquid crystal cell 3, joined to the 
polarizing filter 6, and has arranged this between LCD and a lens 5, and differs from 
the 5th example. In this case, the air contact surface of an optical member can be 
reduced by junction, and effect of reflective of the eye side front face of a liquid 
crystal cell 3 can be set to one third. 

[0026] Drawing 7 shows the 7th example of this invention. This example is the point of 
having joined in order and having used a convex-piano lens 8, the polarization film 9, 
and a plano-convex lens 10 instead of the lens 5 and the polarizing filter 6, and differs 
from the 2nd example. In this case, the air contact surface can be reduced by being 
able to set effect of reflection of each side of a lens 8 and a liquid crystal cell 3 to one 
third, and using junction. In addition, the polarization film 9 is very thin, and the joined 
lens is fabricated so that it may become the lens 5 and equivalence in said each 
example. 

[0027] Drawing 8 shows the 8th example of this invention. This example is the point 
that make one field of a lens 1 1 into a flat surface, and the polarizing filter 6 is joined 
by that flat surface, and differs from the 7th example. In this case, effect of reflective 
of a lens and an optical member can be set to one third like the 7th example. 
[0028] Furthermore, it explains below by making the example also in consideration of 
reflection by the electrode inside the liquid crystal cell of LCD etc. into the 9th 
example. Drawing 9 shows the 9th example of this invention. This example differs from 
said any example in that the quarter-wave length plates 12 and 13 are made to 
intervene, respectively between a liquid crystal cell 3 and polarizing plates 2 and 4, 
and the polarizing filter 6 is not used for it in LCD. In this case, since 90 degrees of 
planes of vibration rotate, the light which penetrated the polarizing plate 4 and was 
reflected among the quarter-wave length plates 1 3 and 1 2 can hardly penetrate a 
polarizing plate 4. Therefore, the effect by reflection of the light by the electrode of 
the liquid crystal cell 3 interior etc. can also be lost mostly. The polarization shaft 
orientation of a polarizing plate and 45 degrees of shaft orientations of a quarter-wave 
length plate are shifted. Moreover, as a wavelength plate, although lambda(2n+1)/4 (n= 

0, 1 , 2 and 3 ) of wavelength plates can be used, in order to reduce a wavelength 

property, lambda/4 wavelength plate is desirable. 

[0029] Drawing 12 shows the 10th example of this invention. It leans and this example 
is arranged so that the normal which stood LCD to that front face may make theta** 
(about 20 degrees) to an optical axis, and it differs from said any example in having 



made it not go into an eye, even if outdoor daylight reflected on that front face. It can 
avoid going the reflected light from a LCD front face and the interior into an eye 
according to this example, without increasing a member. In this case, in order to 
lessen effect of the diopter gap by the inclination of the image surface, the smaller 
one of the value of theta is desirable. 

[0030] It will be as follows if the numeric data of the lens used in each example above 
is shown. Lens 5fB =41.00R1 =32.72 D 1 = 4.8 n= 1.56384 nu=60.69 R2 =-87.40 
(aspheric surface) 

E=0.115 x10-4 D1 =1.8 n=1 .56384 nu=60.69 R2 =-87.40 (aspheric surface) F=-0.2457 
x10-7G=-0.7378 x10-10 H=0.3220x10-1 2 lens 8fB =41.00R1 =32.72 D 1 = 3.0 n= 
1.56384 nu=60.69 R2 infinity lens 10R1 infinity 

E= 0.115x10-4 F=-0.2457 x10-7G=-0.7378 x10-10 H=0.3220x1 0-1 2 lens 11fB 
=43.00R1 =23.956 (aspheric surface) D 1 = 5.0 n= 1.56384 nu=60.69 E=0.1 298x1 0-4 
F=-0.1049 x10-8G=0.8035x10-11 R2 infinity — however fB The distance (F back) 
from the plane peak by the side of LCD of a lens to a liquid crystal cell (image surface), 
R1, and R2 Radius of curvature and D1 Thickness and n are [the Abbe number, and E, 
F, G and H of a refractive index and nu ] aspheric surface multipliers. 
[0031] Although one lens was used in each above-mentioned example, it may replace 
with this and a lens system may be used, and a lens (lens system) may be moved 
forward and backward, a diopter compensation device may be added, a mirror is 
further inserted in a finder system, and you may enable it to constitute an optical path 
for the whole bending equipment in a compact. 
[0032] 

[Effect of the Invention] Like ****, according to this invention, compared with the 
image constituted by polarization, the reflected light by the outdoor daylight produced 
in the backside [ polarizing plate ] can be decreased sharply, the S/N ratio of an image 
can be raised, and very legible image observation equipment can be offered cheaply. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation showing the 1 st example of this invention. 



[Drawing 2] It is the side elevation showing the 2nd example of this invention. 
[Drawing 3] It is the side elevation showing the 3rd example of this invention. 
[Drawing 4] It is the side elevation showing the 4th example of this invention. 
[Drawing 5] It is the side elevation showing the 5th example of this invention. 
[Drawing 6] It is the side elevation showing the 6th example of this invention. 
[Drawing 7] It is the side elevation showing the 7th example of this invention. 
[Drawing 8] It is the side elevation showing the 8th example of this invention. 
[Drawing 9] It is the side elevation showing the 9th example of this invention. 
[Drawing 10] It is drawing for explaining the inclination conditions of the polarizing 
filter in the 3rd example and the 5th example of this invention. 

[Drawing 1 1] It is drawing for explaining the inclination conditions of an image display 
device. 

[Drawing 12] It is the side elevation showing the 10th example of this invention. 
[Description of Notations] 

1 Back Light 

2 Four Polarizing plate 

3 Liquid Crystal Cell 
5, 8, 10, 11 Lens 

6 Polarizing Filter 

7 Dot Racer Filter 
9 Polarization Film 
F Equipment frame 
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